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u m m nt # 



1. %mm&(X)ffi^W)Mmmffi3iW, 




5t(I)*: 

R,= -COOH, R 2 = -CH 2 COOH, U^m^ CH-03 M(2S, 3i?)-3-(i^S)-2, 3-- ¥*-7-&& 
-^[2.2.1]^-2-^^; m 

R,= -COOH, R 2 = -CH 2 OH, LY-09 S<J(25, 3/?>3-(g¥i) -2, 3 -~ ¥ *-7-$L5fc— ^ 

[2.2.1] ^-2-1^86. 




CH-03 




LY-09 



2. 1 0f^w^^^ ch-03 mmmmm^, mt&um%: ch-oi 

m^-ffiMtf) DMSO 4>, KCNM^PiSl^i, CH-01 KCN WJ^tt^ 1.0: 1.0-3.0, 

&^mmwTtot&mm 4~s <hnt, ss#^^iPMfja, ^ 2o%H2so4^4ts P H=3, &m 
fflz.aez.is^n, ^m^^^tK^, m 8 so4 =F-m. &m#rf&ftn&#& ch-02 

Kj-ffr£4&; MT. flS-^* CH-02 »^a*»«£4bK»f, «^MlHl*, M5~8^/J>9t, 




ch-oi 




CH-02 
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3. «fys*i^wai*is;LY-09e<i3fiEis*^s», m^^m*-. sit. 

CH-01 -^a»20%NaOH $B*P, SHSMjq&SIUilfc, KjS2 6-8 >MMI* . *fc*f|> ft 

mwmmvc-sm ly-09 o 
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U m =ft 



(cantharidin, CA) irg#4f 1500 £W&mWfo £KJ — #^WtPtt#flo M 

TJVlLRmte^vt m\M° 1810 MMJ^i? Robiquet M%llf+W&^3£&«M^o 
1914^, GadameriIE^T«*W4t^^^o 1953 ^, Gilbert stork mX&'&lk^ f&7 M. 

MlttWffiS^OJSrng/day, LD 50 ^) 30 mg/kg, tM^l.Og, St^E*^ 3.0 g, 

it] 15 * S fcl> If A 1 1 : # |g *E C , 

80^, ir±^m*^m^si§»^i$. ^Miy&'ramgHtt, 

S^lwj^^SBlirtW^ffllti^^ P P2Ao S-^lJT-^TMifvf^ll*#ffl&M^^: 

*ini^flfjxf^o &x.ftm*^mmm&iit^wtti&ik&i pp2a w^^^^^mMw 




a) 
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5C(I) + = 

R,= -COOH, R 2 = -CH 2 COOH, #g£fa5$ CH-03 &}(2S, 3J?)-3-(^¥*)-2, 3-~ ¥*-7-$tSf 
-*f[2.2.1]«^-2-«»: SE 

R,= -COOH, R 2 = -CH 2 OH, 5$ LY-09 W(2S, 3*)-3-(|g ¥X) -2, 3 -~ Epg-7-&&" 

[2.2.1] BI^-2-ISiS- 

_ O 

r^^M^OH 
O 

-COOH 

4 CH-03 




&® CH-01 mf-ffiMtt) DMSO tf . KCN MfP*^, CH-01 J* KCN &<J#ft tfc* 

1.0: 1.0-3.0. ?E^»iil^TM@l4~8/Mif. Sgftl^HStl, ffl20%H 2 SO 4 &4fcM 

p h=3, ^B^Zi^ziii^, %L&m&&mi[&&m&* Mgso^*, mm> mmm^vcn 
CH-02 musm-. sst, m^ti cH-02 ifai^Mf, ^ttff-^M 

CH-03, 




CH-01 




CH-02 



T. &*£^5$ CH-01 &Mfc-£*M§i±* 20HNaOH ii*PM0I, fijSt 6-8 ^'Mtf. 

M> ttM«f#B4fc»fli^«J LY-09 o 
#*h3S31&lft*'!J§. -ffc-£4fc CH-03 LY-09 tt£m*mMM, &&AnW£±BLm KB-3-I , 
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ASJ»J*MGC803, Jff^HepG2, fijfc.^ HL-60 fPH*« Glc82 ai/lfittc*. J^-^W'i^ffl 
fMffcJS. RW. 5ftfga*KH2Ami4W*aft*S**^. *fc^*& CH-03 #0 LY-09 *f PP2A g| 

±■£#1 PP2A H?SttW«J#Jf^ffl . 

*^B^mH^Wtt;^ CH-02, *:££fiv*7(2S, 3i?)-3-(mS¥*)-2, 3-Z^i-7-H^Z 
5F[2.2.1]^^-2-^Sf: ^^C^^^(25, 3i?)-3-(cyanomethyl)-2, 3-dimethyl-7-oxa-bicyclo[2.2.1] 
heptane-2-carboxylic acid; C,iH 15 N0 3 : 209.24; 148.l~151.7r ; U 




CH-01 CH-02 
mit^m CH-01 m^ffiMM DMSO #-5 KCN MfP*9^, CH-01 ^ KCN W 

*&bfcA i.o, i.o~3.o. ^^^it^TiP^Ialijft 4-8 /hEtf. fijStfls^^JSM. ffl3S*fi^ 

20%H 2 so 4 ffi^spH=3, mjsmz,mz>m-&m, M g so 4 ™, * 

*?g> ttMrnnttmn-k®} ch-02c 

*&$tfit#fifrffc£*& CH-03, (25, 3i?)-3-(^¥S>2, 3-~ ^a-7-«^-^ 

[2.2.1]£U8-2-&&« ^^C^^^(25, 3/?)-3-(carboxymethyl)-2,3-dimethyl-7-oxa-bicyclo [2.2.1] 
heptane -2-carboxylic acid; ^T^I C n H| 6 0 5: ^fiS 228.24; 232.2~232.3°C ; Sfe 



O 




ch-03 w&j&mmz): 
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CH-02 CH-03 



SMT, &Vc&® ch-02 $rfi±Sfti$&&K t K «*7NfiMI§|ift, S/Ss-s^'Mtt, # 

Jf [2.2.1] ^ & -2- ^ m ; 31 £ * m ft (2S, SW-Chydroxymethyl)^, 3-dimethyl-7-oxa- 
bicyclo[2.2.1] heptane -2- carboxylic acid; Ci 0 H 16 O4; 200.23; 



O 



LY-09 ittl^M^: 




gST, J&fl^&CH-Ol -^31*20%NaOH ^ttMM[H]v/L fijvg 6-8 ^'Mtt. 

#^f$a3fe!ft*9! CH-03 5fP LY-09 *f£#Mlfflii, fefSAPJfi±&J* KB-3-1, 

AM?S MGC803, CTJ§HepG2, HL-60 ^Pj$S Glc82 *H/j&*SN?, j£W£-fc«J 

fij^ffi (g}*J&£l). HBt. tt§S»»K2ASI£W3eiftffi*3SE. CH-03 LY-09 



mi gg^gggggggggg^ (IC 50 ,MM) 

t¥p n H KB-3-1 MGC803 HepG2 HL-60 Glc82 

Cantharidin* 2.7 5.4±0.4 19.1 2.7 1.2 

Norcantharidin* 69.5±8.5 161.9±56.9 212.9±26.2 15.7 5.3 

CH-03 56.2 94.9 155.8 >200 >200 

LY-09 79.2 123.6 218.5 103.2 92.1 
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PP2A ^ PPl 


I (IC 30 , MM) 




PP2A 


PPl 


Cantharidin* 


0.28 


1.98 


Norcantharidin* 


0.56 


1.89 


CH-03 


29.91 




LY-09 


23.44 


39.43 



•in, ±-EFM*t}^j pp2a fflHsijff'jwPH tt*tjm (M}Xffimmm.m*-%L, j.A.sakofr, et ai. 

Investigational New Drugs 20: 1-11, 2002) 
ik^^S CH-02 R^^fiL 

^CH-01 91.0 mg (5.0 mmol) ff^W DMSO (10.0 mL) KCN 97.5 mg (15.0 

JPA 20%H 2 SO 4 HftM pH=3, $JSffiZ*&£B££JBC. Wflffi^ta^P'frSfe7X^> MgS0 4 T 
#>M^ttMWt £ K'f-i:#SiJ 30.9 mg afelil^o^M 29.6%o^^7t^^-tiT,IRit. 1 HNMR 

7tmfrtfr a+nwmizm (%>. c 63.14/63.05, h 7.23/7.48, n 6.69/6.58, 

IRif(KBr): 2982.4, 2235.7, 1709.9, 1689.2, 1481.1, 1446.1, 1266.6, 1164.3, 1126.2, 1006.9, 

932.4, 879.1, 817.3, 588.4, 469.2cm" 1 ; 

'H NMR if (300MHz, CDC1 3 ), 5: 1.24 (s, 3H), 1.25 (s, 3H), 1.53-1.76 (m, 2H), 1.77-1.85 
(m, 2H), 2.54 (d, J=15.9 Hz, 1H), 2.71 (d, J=15.0 Hz, 1H), 4.41 (d, J=4.8 Hz, 1H), 4.91 (d, J=4.5 
Hz, 1H) ; 

FAB-MS if m/z: 210 ([M+H] + , 30%)<, 

vc&m CH-03 r^j& 

ft 25 mL WIH/KMSt > WiW CH-02 209.2 mg (1.0 mmol), MUTtU A#;5ft® 10.0 mL 

Etas. mw%L*.m, mmmz*mz,fm^ mm^n^m^^ nmxmnmw 

^■4t^±Mt/T^4tf# 134.0 mg &feiH#o ^m%58.7%» ^glRit, 'HNMRif, MS if 

mm* ^#f^»T: 

IRif(KBr): 3065.9, 2975.6, 1754.9, 1722.6, 1348.6, 1279.1, 1200.5, 1160.6, 1085.8, 992.3, 

928.5, 853.8, 742.1, 653.8, 552.4 cm" 1 ; 
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'H NMR if (300MHz, ^-Acetone), 5: 1.19 (s, 3H), 1.41 (s, 3H), 1.95 (d, J=16.8 Hz, 1H ), 
1.62-2.31 (m, 4H), 3.27 (d, .7=16.8 Hz, 1H), 4.39 (dd, .7=10.5, 6.9 Hz, 1H), 4.94 (dd, 7=11.7, 4.8 
Hz, 1H); 

MS(ESI)if m/z: 227.3 ([M-H] + , 100), 228.3 (M + , 11%). 
i-k^tyj LY-09 R^f& 

fil 25 mL H/e^SMI 3 > SfcStfc^ CH-01 54.6 mg (0.3 mmol)ffl 20%NaOH 10 mL, H1f 

tof&mmm* frmsi^m, ^um^m, nm> ^.mm^\tmA.6 m g afes#. 

51.1%. fVsig. 'H NMR if > MSiti'JSo ftffifg&lnT: 

! H NMR if(300MHz, CDC1 3 ), S: 1.08 (s, 3H), 1.14 (s, 3H), 1.58-1.85 (m, 4H), 3.96 (d, .7=8.7 
Hz, 1H), 4.22 (d, .7=8.7 Hz, 1H), 4.28 (d, J=5.4 Hz, 1H), 3.95 (d, .7=4.5 Hz, 1H); 

MS(ESI)if m/z: 199.3 ([M-H] + , 100), 200.3 (M + , 16%)o 

mmmmmw^m-. xam±&m kb-3-i, asm mgcso3, He P G2, e« 

HL-60 ifnjffi^ Glc82 *HflM$Mgo M^Km^Mff^-^JS £fl*fflJJS;M^#T 96 ?L 

B^nAMTnooug/?L mmi%9?4^n, in a 2ooui - mm mm, mm is frw 

■fu±mmm, mmmx-wm 57o/630nm m^m^iKm., m Logit mfnwffl 5o%mm'±. 
^tfym^mm. (ic 50 ). ^1113^, ^niMio 
(2) pp2a mm^.^ 

mm$\ pp2a n^ttgw^ mi 5 l i\m^mmmimmmm 96 ^?u& 

(/&$J^$fcj£ 250/iM), fflJIU/il (SP0.03#L^) PP2A^ n n n (SEPPl), ^/h^LWI^S 

mmmit^ mi, mm-w^tm, Mmwm^mmmm^ym^^&mm, 3i°cm 

W 30min, ^t?L*n AB 80/d Mfe lOmin, OD 63 <w M Logit ^i+^i-t^t/)^ PP2A 
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